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Cytokine production- inducing antibody 



The present invention relates to a method for measuring 
the activation of an effector cell belonging to the 
immune system, or modified in vitro, by means of a 
monoclonal (MoAb) or polyclonal antibody, characterized 
in that it comprises bringing CD16 receptor-expressing 
cells into contact in a reaction medium in the presence 
of the antibody and of the antigen for said antibody, 
and measuring the amount of at least one cytokine 
produced by the CD16 receptor-expressing cell. The 
invention also relates to the selection of antibodies 
having the characteristic of inducing the expression of 
cytokines and of interleukins , in particular IFNy or 
IL2. 

Immunotherapy by means of polyclonal or monoclonal 
antibodies is in the process of becoming one of the 
most important aspects of medicine. On the other hand, 
the results obtained in clinical trials appear to be 
contrasting. In fact, the monoclonal antibody may prove 
to be insufficiently effective. Today, research is 
directed toward the immunoglobulin Fey fragment in 
order to improve antibody properties. In the end, this 
should make it possible to obtain antibodies which 
interact with and activate the receptors of effector 
cells (macrophage, T lymphocyte and NK cell) . 

The biological activity of certain immunoglobulins G is 
dependent on the structure of the oligosaccharides 
present on the molecule, and in particular on its Fc 
portion. The IgG molecules of all human and murine 
subclasses have an N-oligosaccharide attached to the 
CH 2 domain of each heavy chain (at residue Asn 297 for 
human IgGs) . The influence of this glycan residue on 
the ability of the antibody to interact with effector 
molecules (Fc receptors and complement) has been 
demonstrated. Inhibiting glycosylation of a human IgGl, 



by culture in the presence of tunicamycin, results for 
example in a 50-fold decrease in the affinity of this 
antibody for the FcyRl receptor present on monocytes 
and macrophages (Leatherbarrow et al., 1985). Binding 
to the FcyRIII receptor is also affected by the loss of 
carbohydrates on IgG, since it has been described that 
an unglycosylated IgG3 is incapable of inducing ADCC- 
type lysis by the FcyRIII receptor on NK cells (Lund et 
al., 1990). 

However, beyond the necessary presence of these glycan 
residues, it is more precisely the heterogeneity of 
their structure which can result in differences in the 
ability to engage effector functions. Galactosylation 
profiles that are variable according to individuals 
(human serum IgGls) have been observed. These 
differences probably reflect disparities between the 
activity of galactosyltransf erases and other enzymes 
between the cellular clones of these individuals 
(Jefferis et al., 1990). Although this normal 
heterogeneity of post-translational processes generates 
various glycoforms (even in the case of monoclonal 
antibodies), it can result in atypical structures 
associated with certain pathological states such as 
rheumatoid arthritis or Crohn's disease, for which a 
considerable proportion of agalactosylated residues has 
been demonstrated (Parekh et al., 1985). 

Faced with the complexity posed by the relationship 
that exists between the various glycan structures and 
the activity of antibodies, it would be useful to be 
able to rapidly discriminate which antibodies are 
effective, and thus make it possible to select cell 
lines producing antibodies having greater effectiveness 
or specific properties in the activation or inhibition 
of certain components of the immune system. 



In application FR 0004685 of April 12, 2000 (LFB) , we 
have described a novel method for preparing a 
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monoclonal antibody capable of activating effector 
cells expressing FcyRIII. In this method, monoclonal 
antibodies originating from hybridomas or from 
transfected lines are tested in a reaction mixture 
5 comprising the target cells of said antibodies 
effector cells comprising FcyRIII-expressing cells, and 
polyvalent IgGs. Thus, it is possible to determine the 
percentage lysis of the target cells and to select 
monoclonal antibodies which activate the effector 
10 cells, causing significant lysis of the target cells 
(FcyRIII-type ADCC activity). For example, the Fab 
portion of the anti-D antibody will bind to the Rhesus 
D antigen carried by red blood cells. Subsequent to 
this binding, its Fc portion then binds to the Fc gamma 
15 RIH receptor, or CD16, of the effector cell (NK cell) . 
This "sandwich- induces the secretion of chemical 
substances such as perforins which will lyse the red 
blood cell. This is therefore an antibody-dependent 
cellular cytotoxicity (ADCC). In order to be close to 
20 physiological conditions, the test is carried out in 
the presence of human polyvalent immunoglobulins. 

in the context of the invention, it has been found that 
the binding of an antibody to its ligand can induce 

25 activation of CD16-transf ected Jurkat cells, inducing 
IL2 secretion. A strong correlation is observed between 
the secretion of IL2 by Jurkat CD16 and the CD16- 
mediated ADCC activity of the effector cells. In 
addition, we have observed that the same antibody 

30 directed against a given antigen is completely 
ineffective when it is produced in mouse myeloma lines, 
whereas it is found to be very effective when it is 
produced in other cell lines. 

35 The problem is therefore to determine the ability of a 
given antibody to stimulate the production of cytokines 
by effector cells, and the consequences of such an 
activation according to the nature of the cytokines 
released. 



The invention therefore proposes the use of antibodies 
selected using a Jurkat CD16 test, by measuring 
secreted IL2 or other cytokines, which makes it 
possible to guarantee the biological activity of said 
5 antibodies for therapeutic use. 

Description 

Thus, in a first aspect, the present invention relates 
to a method for measuring the activation of an effector 
cell belonging to the immune system, which may or may 
not be transformed, by means of a monoclonal (MoAb) or 
polyclonal antibody characterized in that it comprises 
bringing CD16 receptor-expressing cells into contact in 
a reaction medium in the presence of the antibody and 
of the antigen for said antibody, and measuring the 
amount of at least one cytokine produced by the CD16 
receptor-expressing cell. 

The term "transformed cell" is intended to mean a cell 
that has been genetically modified so as to express a 
receptor, in particular the CD16 receptor. 

In general, for selecting the antibodies, use is made 
25 of a Jurkat-type line or another line transfected with 

an expression vector encoding the Fc receptor, 

including CD16, CD32 and CD64, as effector cell. 

Preferably, a Jurkat line transfected with an 

expression vector encoding the CD16 receptor is used as 
30 effector cell. This line is particularly advantageous 

since it is immortalized and develops indefinitely in 

culture media. 

Among the cytokines that may be quantified, it is 
35 possible to measure the production of at least one 
cytokine selected from IL-1, IL-2, IL-3, IL-4, IL-5, 
IL-6, IL-7, IL-8, IL-9, IL-10, etc., TNFa, TGF(3, IP10 
and 'iFNy. The interleukin IL-2 may advantageously be 
chosen. 
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The amount of cytokine produced is a marker 
activation or for inhibition of effector cells. 



Preferably, the amount of interleukin IL2 secreted 
reflects the quality of the antibody bound by the CD16 
receptor as regards its antigen-binding integrity (Fc 
function) and effectiveness (antigenic site) . The 
measurement of the amount of IL2 is correlated with an 
ADCC-type activity. 

In another aspect, the invention relates to a method 
for evaluating the effectiveness of a monoclonal or 
polyclonal antibody, characterized in that it comprises 
bringing CD16 receptor-expressing effector cells of the 
immune system, which may or may not be transformed, 
into contact in a reaction medium in the presence of an 
antibody and of the antigen for said antibody, and 
measuring the amount of at least one cytokine produced 
by the CD16 receptor-expressing cell. 

This method is particularly suitable for evaluating the 
effectiveness of a monoclonal or polyclonal antibody 
having an anti-human red blood cell Rh D specificity. 

In another aspect, the invention relates to a method 
for evaluating the ability of a cell to produce an 
effective monoclonal antibody, characterized in that it 
comprises bringing CD16 receptor-expressing effector 
cells of the immune system, which may or may not be 
transformed, into contact in a reaction medium in the 
presence of an antibody and of the antigen for said 
antibody, and measuring the amount of at least one 
cytokine produced by the CD16 receptor-expressing cell. 

This method can be implemented for cells used for the 
production of therapeutic antibodies, such as CHO, 
YB2/0, human lymphoblastoid cells, insect cells and 
murine myeloma cells. 



This method may also be applied to the evaluation of 
MoAb production by transgenic plants or transgenic 
mammals . 

5 In a complementary aspect, the invention is directed 
toward a method for evaluating the effectiveness and 
the integrity of polyclonal antibodies after one or 
more purification steps, characterized in that rt 
comprises bringing CD16 receptor-expressing effector 
10 cells of the i™une system, which may or may not be 
transformed, into contact in a reaction medium in the 
presence of the purified antibody and of the antrgen 
for said antibody, and measuring the amount of at least 
one cytokine produced by the CD16 receptor-expressrng 
15 cell. 

The methods described above can optionally be carried 
out in the presence of human immunoglobulins (IVIgs) . 

20 By way of example, antibodies for which an increase of 
more than 100%, 250%, 500% or 1000% in the amount of 
IL-2 release is observed compared with the control xn 
the absence of antibody, or a given antibody as 
negative reference, will be selected. 

The invention is also directed toward the use of the 
method described above, for selecting antibodies that 
are effective for a therapeutic treatment. For example, 
the antibody selected may be an anti-D. It may also be 
30 intended for the treatment of autoimmune and 
inflammatory diseases, cancers and infectxons with 
pathogenic agents. 

The invention also relates to a kit for evaluating the 
35 biological activity of an antibody, comprising means 
and reagents required and CD16 receptor-expressrng 
effector cells for carrying out the method described 
above making it possible to assay at least one 
cytokine, in particular IL-2, IFN and TNF. 



in addition, this assay may also comprise an ADCC 
assay. In this respect, the invention relates to a 
method for selecting an optimized chimeric, humanxzed 
or human monoclonal antibody, characterized m that it 
comprises bringing CD16 receptor-expressing cells into 
contact in a reaction medium in the presence of the 
antibody and of the antigen for said antibody, and 
measuring the amount of at least one cytokine produced 
by the CD16 receptor-expressing cell. 

in a particular embodiment, the antibody of the 
invention is capable of inducing the secretion of at 
least one cytokine by a leukocytic cell, in particular 
of the NK (natural killer) family, or by cells of the 
monocyte-macrophage group. In general, for selecting 
the antibodies, use is made of a Jurkat-type line or 
another line transfected with an expression vector 
encoding the Fc receptor, including CD16, CD32 and 
CD64, as effector cell. Preferably, for selecting the 
antibodies, a Jurkat line transfected with an 
expression vector encoding the CD16 receptor is used as 
effector cell. This line is particularly advantageous 
since it is immortalized and develops indefinitely m 
culture media. The amount of interleukin IL2 secreted 
reflects the quality of the antibody bound by the GDI 6 
receptor as regards its antigen-binding integrity (Fc 
function) and effectiveness (antigenic site) . 

in another embodiment, the optimized antibody can be 
prepared after having been purified and/or modified ex 
vivo by modification of the glycan structure of the Fc 
fragment. To this effect, any suitable chemical, 
chromatographic or enzymatic means can be used to 
modify the glycan structure of the antibodies. 

in another embodiment, the antibody can be produced by 
cells of rat myeloma lines, in particular YB2/0 and its 
derivatives. Other lines may be selected for their 
properties of producing the antibodies defined above. 



Human lymphoblastoid cells, insect cells and murine 
my eloma cells may, for example, be tested. The 
selection may also be applied to the evaluation of the 
antibodies produced by transgenic plants or transgenic 
mammals. To this effect, production in CHO serves as a 
reference (CHO being used for medicament antrbody 
production) for comparing and selecting the production 
systems resulting in the antibodies according to the 
invention . 

The general glycan structure of antibodies is of the 
biantennary type, with short chains, a low degree of 
sialylation, nonintercalated terminal attachment point 
mannoses and GlcNAcs, and a low degree of fucosylation. 
!„ these antibodies, the intermediate GlcNAc content is 
non zero. For example, use may be made of compositions 
of antibodies having a content greater than 60, , 
preferably greater than 80% for the GO + Gl + GOF + GIF 
forms, it being understood that the GOF + GIF forms are 
le ss than 50%, preferably less than 30%. These 
compositions can be obtained with rat myeloma lines, 
for example with the YB2/0 line. 

in a second aspect, the invention is directed toward 
the use of an antibody described above, for preparing a 
medicament intended to induce the secretion of at least 
one cytokine by an effector cell belonging to the 
i»,une system, said antibody being characterized in 
that it can be obtained by means of a method of 
selection comprising bringing CD16 receptor-expressing 
effector cells of the immune system, which may or may 
not be transformed, into contact in a reaction medium 
in the presence of the test antibody and of the antigen 
for said antibody, and measuring the amount of at least 
one cytokine produced by the CD16 receptor-expressing 
cell. 

Preferably, for selecting the antibodies, a Jurkat line 
transfected with an expression vector encoding the CD16 
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receptor is used as effector cell. Said released 
cytokines are interleukins, interferons and tissue 
necrosis factors (TNF) . Thus, the antibody selected has 
the ability to induce the secretion of at least one 
5 cytokine chosen from IL-1, IL-2, IL-3, IL-4, IL-5, IL- 
6 IL-7, IL-8, IL-9, IL-10, etc., TNFa, TGF(3, IP10 and 
IFNy, by the CD16 receptor-expressing effector cells of 
the immune system. 

10 Preferably, the antibody selected has the ability to 
induce the secretion of IL-2 by the CD16 receptor- 
expressing effector cells of the immune system. The 
amount of interleukin IL2 secreted reflects the quality 
of the antibody bound by the GDI 6 receptor as regards 

15 its antigen-binding integrity (Fc function) and 
effectiveness (antigenic site) . The measurement of the 
amount of IL2 is correlated with an ADCC-type activity. 

The selection can take place on antibodies produced by 
20 cells commonly used for the production of therapeutic 
antibodies, such as CHO, YB2/0, human lymphoblastord 
cells, insect cells and murine myeloma cells. The 
selection may- also be applied to the evaluation of 
antibodies produced by transgenic plants or transgenic 
25 mammals. 

Preferably, the invention is directed toward the use of 
an antibody produced by a rat myeloma line, for example 
with the YB2/0 line, for preparing a medicinal product 

30 intended to induce the secretion of at least one 
cytokine by an effector cell belonging to the immune 
system, in this respect, the invention relates to the 
use of an antibody having a biantennary-type glycan 
structure, with short chains, a low degree of 

35 sialylation, nonintercalated terminal attachment poxnt 
mannoses and GlcNAcs and a low degree of f ucosylation, 
for preparing a medicinal product intended to induce 
the secretion of at least one cytokine by an effector 
cell belonging to the immune system. In this antibody, 
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the intermediate GlcNAc content is non zer o For 
example, use may be made of compositions of antibodies 
Tth a content of greater than 60%, preferably greater 
than 80% for the GO + Gl + OOF t GIF forms, it being 
5 understood that the GOF + GIF forms are less than 50., 
preferably less than 30%. 

In a particular embodiment, the antibody selected is 
capable of inducing the secretion of at 
10 cytokine by a leukocytic cell, in particular of the NK 
(natural killer, family, or by cells of the monocyte- 
macrophage group. 

The invention also relates to the use of the selected 
15 antibodies described above that are specific for an 
antigen which originates from a pathological cell or 
from an organism that is pathogenic for humans. 

This antibody is a monoclonal or polyclonal antibody. 

For example, the antibody is a monoclonal or P^f °^ 
antibody having anti-human red blood cell Rhesus 
specificity. 

The antibody according to the invention may also be an 
antibody directed against viruses that are pathogenic 
for humans, against malignant tumor antigens or against 
the antigens of a bacterium or of a parasite that is 
pathogenic for humans. 

Advantageously, the antibody selected shows an increase 
of more than 100%, 250%, 500% or 1000% in the amount of 
IL -2 release compared with the control in the absence 
of antibody or in the presence of a given antibody as 
negative reference. The method described above can 
optionally be carried out in the presence of human 
immunoglobulins <IVIgs> . For comparison, homologous 
antibodies produced in CHO cells, or else commercially 
available reference antibodies, may be used. 
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In a supplementary aspect, the invention is directed 
toward the use of said selected 
therapeutic support in human medicine, rn partrc U 
for producing a medicinal product intended for the 
treatment of autoimmune and inflammatory drseases, 
cancers and infections with pathogenic agents. 



Legends 

10 Figure 1. Description of the MNC ADCC assay 

Mononuclear cells in the presence of Tegeline I ^IVIg, 
ar e incubated with the anti-Rhesus D antxbodres and 
B.esus + red blood cells (target,. After an overnight 
15 period at 37«C, the red blood cell lysis rs measured by 
evaluating the amount of hemoglobin released into the 
reaction medium. 

Figure 2: Description of the NK ADCC assay 

20 purified NK cells are incubated with 'he anti-Rhesus 0 
antibodies and Rhesus ♦ red blood -lis (target Afte 
an overnight period at 37°C, the red blood cell ysrs 
is measured by evaluating the amount of hemoglobin 

25 released into the reaction medium. 

Figure 3: NK ADCC results and inhibition with the anti- 
CD16 "3G8" 

30 The anti-D antibodies DF5-EBV (expressed by the EBV- 
lra „ortali Z ed B cell, and DF5-YB2/0 (expressed by ^ the 
YB2/0 cell, are compared with the polyclonal antibody 
WinRho with respect to their ability to induce 1„« .of 
Rhesus D red blood cells in the presence of NK cells. 

35 The inhibition of the ADCC is studied in the presence 
of the anti-CD16 3G8 . 

Figure 4: Description of the Jurkat CD16 assay 
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Jurkat CD16 cells are mixed with various anti-D 
antibodies in the presence of Rhesus + red blood cells 
and of PMA. After an overnight incubation period, the 
release of IL-2 into the supernatant is quantrfied by 
ELISA. 

Figure S: Results of the Jurkat CD16 assay 

Comments: the antibodies that are positive in ADCC-NK 
induce secretion of IL2 in the presence of Jurkat CD16 
and of their target. 

Figure 6: Release of cytokine (IL-2, IFH and TKF) by 
leukocytes that are antibody- activated in the presence 
of their target 

A- Leukocyte activation scheme 

B-The leukocytes were incubated with various 
antibodies in the presence of red blood cells. After an 
overnight incubation period, the release of TNFa and 
IFNy into the supernatant was quantified by ELISA. 

Figure 7: Release of cytokine (IFN, TNF) by NK cells 
that are antibody-activated in the presence of their 
target (LFB-R297-RBC) 

A- NK cell activation scheme. 

B- Purified NK cells were mixed with various antr-D 
antibodies in the presence of Rhesus + red blood cells 
,0 After an overnight incubation period, the release of 
TNFa and of IFNy into the supernatant was quantified by 
ELISA. 

Figure 8: Release of IL2 by Jurkat CD16 activated by an 
35 anti-CD20 

A- Jurkat cell activation scheme. _ 

B- Jurkat CD16 cells were mixed with various antx-CD20 

antibodies (murine antibody CAT 13 and chimeric antibody 
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C273, in the presence of Raji cells and of 

an overnight incubation period, the release of IL-2 

into the supernatant was quantified by ELISA. 

5 Figure 9: please of IL2 by Jurkat CDX6 activated by an 
anti-D 

A- Jurkat cell activation scheme. 

B- Jurkat CD16 cells were mixed with various anti D 
10 Antibodies in the presence of Rhesus + red blood ce 1 
and of PMA. After an overnight incubation period the 
r elease of IL-2 into the supernatant was guantified by 
ELISA. DF5 expressed in YB2/0 and T125 expressed m CHO 
Lecl3 induce strong secretion of IL2 . 

" Figure 10: Line or correXation bet-^n the »CC 
^eXine 500 and anti-D at 7. 5 n,/welX, and 

the Jurkat IL2 assay. 

Figure 11: Secretion or IL-8 by mononuclear ceXls^ 
Figure 12: Induction of T*F alpha, IL-6 and TGF beta 

ST^-STT-*- secretion by 

STtTS^i XFH ga^sa, - alpha and XF10 
secretion by NK cells. 

Example 1: Jurkat CD16 assay 
Antibodies : 

^v.^-ioc DF5-EBV monoclonal 
WinRho polyclonal antibodies, b * 

antibody, DF5-YB2/0 monoclonal antibody. 
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35 Principle: 



evaluates the ability of the anti- 



This assay ■ DTTT , 

antibodies to bind to the CD16 receptor (Fc gamma RIII) 
expr essed on Jurkat CD16 cells, and to induce IL2 
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rjr^ay consists in bringing the following into 
Intact i'a 9 6-well plate: tne anti-D -nti^s, h 
papain-treated Rhesus-positive red blood cells, the 
5 Jurkat CD16 cells and PMA. 

After an overnight incubation perxod at 37 C, the 96 
"u Plates are centrifuged and the amount of secreted 
IL2 is assayed in the supernatant. 

10 Positive control antibodies: Poly-D WinRho, DF5-YB2/0. 
Negative control antibody: DF5. 
Rhesus-positive red blood cells. 
Jurkat CD16 cells. 

IL2 assay kit: Quantikine from R/D. 
15 Method 

Treatment of red blood cells with 

1 ml of pellet of red blood cells diluted rn PBS 
ncubated with 1 ml of a papain solution 
10 min at 37°C. Three washes are then carried out 
20 H 2 O-0.15M NaCl. 

Reaction mixture: TM ™ 
-Antibody: 50 pi of a dilution to 150 ng/ml xn 5 ° 

-pL 50 pi of a dilution to 40 ng/ml in 1MOM 5* SVF. 
25 -red blood cells treated . with papain. 50 pi 
8 x lOVml in 1MDM 5% SVF, 

-Jurkat CD16. 50 pi at 2 x^lOVml in IMDM 5% SVF. 
Overnight incubation at 37 °C. 

Then, centrifugation of the plates, removal of 100 pi 
30 of s^ernatants and assaying of IL2 with the commercial 
kit. Reading at 4 50 ran. 

The values (in pg/ml) are given in the form of a 
histogram for each sample. 

E^xe 2: in vitro correlation between ADCC and IL-2 
release by Jurkat CD16 

Por this study, 3 anti-D monoclonal antibodies were 
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compared. 

The Mab DF5-EBV was produced by human B lymphocytes 
obtained £rom a D-negative inn.uni.ed donor and 
immortalized by transformation with EBV. Thrs antrbody 
was used as a negative control given that rt was shown 
to be incapable of eliminating Rhesus-posrtrve red 
blood cells from the circulation in a clinical trxal. 

The monoclonal antibody (Mab, DF5-YB2/0 was obtained by 
expressing the primary sequence of DF5-EBV rn the YB2/0 
Tine The monoclonal antibody R297 and other 
recombinant antibodies were also expressed in YB2/0. 

These antibodies were assayed in vitro for their 
ability to induce lysis of papain-treated red blood 
cells using mononuclear cells (PBLs) as effector. 

Ml the assays were carried out in the presence of 
human immunoglobulins (IVIgs) so as to reconstitute the 
physiological conditions. 

It is thought that IVIgs bind with high ' Affinity ' ™ 
PcgammaR! (CD64) . The two Mabs DF5-YB2/0 and R297 
induce red blood cell lysis at a level comparable with 
that of the WinRho antibodies. On the other hand, the 
Mab DF5-EBV is completely ineffective. 

In a second series of experiments, purified NK cells 
and untreated red blood cells were used as effectors 
and targets, respectively. After incubation for 5 
hours, the anti-D Mabs R297 and DF5-YB2/0 were shown to 
be capable of causing red blood cell lysis, whereas 
DF5-EBV remained ineffective. 

in these two experiments, the red blood cell lysis was 
inhibited by the antibody 3G8 directed agarnst 
FcgammaRIII (CD16) . 
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In sugary, these results demonstrate that the ADCC 
brought about by the antibody R297 and the antibody 
DF5-YB2/0 involves FcgaranaRIII expressed at the surface 
of the NK cells. 

I„ the context of the invention, a third series of 
experts showed the value of an in vitro assay using 
LrRat CD16 cells to evaluate the effectiveness of 
anti-D antibodies. The antibodies were incubated 
overnight with Rhesus-positive red blood cells and 
jurxat CD16 cells. The release of IL-2 into the 
1^ was evaluated oy ELISA. A = 
correlation between ADCC and activation of the Jurkat 
cells was observed, which implies that this assay can 
be used to discriminate between anti-D antibodies as a 
function of their reactivity toward FcgammaRIH (CD16, . 

The same samples are evaluated by ADCC and in the 
aurKat IL2 assay. The results are express^ as 
percentage of the reference antibody "LFB-R297 The 
curve for correlation between the two technxques has a 
coefficient of r2=0.9658 (Figure 10). 

In conclusion, these data show the importance of post- 
25 translational modifications of the structure of the 
antibodies in terms of their FcgammaRHI-specrf rc ADCC 
activity. The release of cytokines such as IL-2 
reflects this activity. 

Examp l a 3= Activation of HK cells and production of IL2 
and of IFNy 

Study model: NK cells purified from peripheral blood, 
^plications: enhancement of an anti-tumor response^ 
35 IL2 induces activation of T lymphocytes and of the NK 
cells themselves, which can go as far as stimulation of 
cell proliferation. IFNy stimulates the activity of 
CTLs and can enhance the activity of macrophages. 
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j^i. 4: Activation of monocyte-macrophages and 
production of TOF and of IL-lEa 

Applications: Enhancement of phagocytosis and induction 
of anti-inf lavatory properties. TNF stimulates the 
proliferation of tumor-infiltrating lymphocytes and 
macrophages. IL-IRa is a cytokine produced by 
macrophages which compete with 1L1 at the ^1 ° f 
receptor and thus exerts an antiinflammatory effect. 

Example 5: Activation of dendritic cells and production 
of IL10 

Applications: induction of tolerance specific to 
15 certain antigens. IL10 is a molecule that 

activation of various effector cells and the products 
of cytokines. 

6: induction of cytokine secretion by various 
20 effector cells 

Three cell populations were studied: polymorphonuclear 
cells, mononuclear cells and NK cells. The cytokine 
syntheses are dependent on the presence of the target 
25 There are few differences in the cytokine profiles 
induced by the antibody R297 and the polyclonal anti-D 
antibody. AD1 very often does not induce cytokine 
secretion. 



30 Results: 



« 1 The monoclonal antibody R297 and the polyclonal 
antibody WinRho induce considerable secretion of IL8 in 
the presence of mononuclear cells. This secretion » 
35 dependent on the antibody concentration and on the 
presence of the antigenic target. The antibody AD1 is 
Loh less effective (Figure 11), i.e. less capable of 
inducing the production of cytokines. 
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With mononuclear cells (MNCs) , the monoclonal antibody 
K297 and the polyclonal antibody WinRho induce 
considerable secretion of TNF alpha, and, to a lesser 
degree, although greater than AD1, secretion of IL6, of 
IFN gam^a, of IP10. of TNF alpha and of TGF beta. At 
the highest antibody concentration, this secretin of 
IL6, I FN gamma and IP10 increases, but it decreases for 
TNF alpha and TGF beta (Figure 12) . 

6 2 The monoclonal antibody R297 and the polyclonal 
antibody WinRho induce a very weak, but greater than 
AD! secretion of IL2, of I FN ga^a, of IP10 and of TNF 
by polymorphonuclear cells. This secretion is antrbody- 
concentration dependent (Figure 13) . 

6 3 The monoclonal antibody R297 and the polyclonal 
antibody WinRho induce considerable secretion of IFN 
gamma, of IP10 and of TNF by NK cells. This secretin- 
is antibody-concentration dependent (Figure 14). 

Example 7: Optimized chimeric anti-CD20 and anti-HIA-DR 
antibodies produced in YB2/0 

Introduction 

Our first results showed that the anti-D antibodies 
produced in YB2/0 and also the polyclonal antibodxes 
used clinically induced the production of cytokines rn 
particular of TNF alpha and of interferon gamma (IFN 
gamma, from purified NK cells or from mononuclear 
cells. On the other hand, other anti-D antrbodres, 
produced in other cell lines, are negative in ADCC and 
proved to be incapable of inducing this secretin. 

The additional results below show that this mechanism 
is not exclusive to the anti-D antibodies in the 
presence of Rhesus-positive red blood cells, but also 
applies to the anti-CD20 and anti-HLA-DR antrbodres 
expressed in YB2/0. Expression in CHO confers less 
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substantial activating properties on the antibody This 
is in correlation with the results obtained by ADCC. 

Materials 

Antibodies. 

Anti-CD20: the chimeric anti-CD20 antibody transfected 
into YB2/0 is compared with a commercial antl-CD20 
antibody produced in CHO (Rituxan) . 

Anti-HLA-DR: the same sequence encoding the chimeric 
anti-HLA-DR antibody is transfected into CHO (BID or 
YB2/0 (4B7). 

Target ceils: Raji cells expressing at their" surface 
the CD20 and HLA-DR antigens. 

Effector cells: human NK cells purified by. negatxve 
selection from a human blood bag. 

Method 

Various concentrations of anti-CD20 or anti-HLA-DR 
antibodies are incubated with Raji cells (targets) and 
NK cells (effectors). After incubation for 16 hours 
the cells are centrifuged. The supernatants are assayed 
for TNF alpha and I FN gamma. 

Results : 

7 1 TNF alpha: The results are expressed in pg/ml of 
TNF alpha assayed in the supernatants. The various 
concentrations of antibodies added to the reactron 
mixture are given along the X-axis (Figure 15) . 

The chimeric anti-CD20 and anti-HLA-DR antibodies 
produced in YB2/0 induce higher levels of TNF an the 
presence of their target (Raji) compared with the same 
antibodies produced in CHO. The amount of TNF alpha as 
clearly dose-dependent on the concentration of antibody 
added. At 10 mg/ml of antibody, five times more TNF 
alpha is induced with the antibodies produced an YB2/0 
compared with the antibodies produced in CHO. 
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7 2 IFN gamna: The results are expressed in eg/ml of 
I FN gamma assayed in the supernatants . The various 
concentrations of antibodies added to the reaction 
mixture are given along the X-axis (Figure 16) . 

The chimeric anti-CD20 and anti-HLA-DR antibodies 
produced in YB2/0 induce higher levels of IFN gamma in 
the presence of their target (Raji, compared with the 
same antibodies produced in CHO. The amount of IFN 
gamma is clearly dose-dependent on the concentration of 
antibody added. At all the concentrations used (0 to 
200ng/ml), the anti-HLA-DR antibody produced m CHO 
induces no secretion of IFN gamma, whereas 40 ng/ml of 
the antibody produced in YB2/0 induces approximately 
1000 pg/ml of IFN gamma. 

For the anti-CD20 antibody, less than 10 ng/ml of the 
antibody produced in YB2/0, and 200 ng/m] L o the 
antibody produced in CHO, are required to induce 
300 pg/ml °f I™ 9 amma < Fi 9 ure 161 ' 
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